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Description 

BACKGROUND OF THE INVENTION 



[00011 This invention relates to an optical disk record- 
ing thereon compressed data of an image, and to an 
optical disk reproduction apparatus lor reproducing the 
image data from the optical disk. 
[0002J A so-called "CD-ROM" is a typical example of 
those systems which reproduce digital data by using an 
optical disk. The CD-ROM records data for a computer 
on an opttoal disk having the same physical fomiat as 
CDs for audio use, and has the data format to be next 
described. A data string recorded on the optical disk 
comprises the smallest unit referred to as a "frame", and 
each frame contains digital data such as sync data, sub- 
code, main Infomnation and an error conrectton code. 
[00031 Further, the CD-ROM employs the sector 
structure In which 98 frames (2,352 bytes) are gathered 
Into 1 sector, and each sector comprises a 1 2-byte sync 
data, a 4-byte header data representing an address and 
a mode, a 2,048-byte digital data and a 288-byte enor 
detection/ correctfon code. 

[00041 On the other hand, a system comprising the 
combination of an inter-frame prediction with orthogonal 
transfomi. quantitization and variable-length encoding 
is well known as an encoding system of moving picture, 
and an MPEG system of the ISO (International Organi- 
zation of Standardization) is also based on this system. 
In the case of MPEG2. for example, the bit stream of the 
encoded image data Is divided Into six hierarchical lay- 
ers, i.e. a sequence layer, a GOP (Group of Pictures) 
layer, a picture layer, a slice layer, a macro-block layer 
and a block layer. Among them, the GOP layer contains 
three kinds of data, that is, an I picture encoded from 
the Infomiation alone without using inter-frame predic- 
tion, a P picture generated by executing prediction from 
the I pfcture or P picture and a B picture generated by 
bidirecttonal prediction. The sequence layer comprises 
a GOP containing image data starting from the I picture 
and obtained by gathering the I picture, the P picture 
and B picture into one group, and an SH (Sequence 
Header) added to the leading part of the GOP. 
[0005] EP-A-6D6 868, for example, discloses a pic- 
ture coding method and decoding method and a picture 
signal recording medium. A signal is first encoded ac- 
cording to the MPEG system and then data only of an 
l-picture or of both of an l-picture and a P-picture or P- 
pictures is treated as data for high speed reproduction 
separately from data of the other pictures and are col- 
lectively recorded in units. 

[0006] When moving picture are converted to com- 
pressed image data by high efficiency encoding, there 
is known a system which encodes the signal by reducing 
a compression ratio for scenes having vigorous motion, 
or in other words, at a high transfer rate, and by increas- 
ing the compression ratio for scenes having small mo- 
tion, or in other words, at a low transfer rate. The variable 



transfer rate compressed image data so encoded can 
reduce Image deterioration due to compression In com- 
parison with compressed image data of a fixed transfer 
rate obtained by fixing the compression ratfo at a mean 
5 value. 

[0007] An apparatus for recording the compressed 
image data having the variable transfer rate or the fixed 
transfer rate Into the optical disk such as the CD-ROM 
and reproducing the data has been announced already. 

10 

SUMMARY OF THE INVENTION 



[0008] The prior art technology described above does 
not particulariy consider so-called "trick play" such as n^ 
15 time speed variable speed reproduction with respect to 
standard speed reproduction or reverse reproduction of 
the Image data recorded on the optical disk. In repro- 
duction of the image data, for example, n-time speed 
variable speed reproduction or reverse reproductton is 
20 generally required besides continuous reproduction of 
a standard speed, and a reproduction apparatus which 
satisfies these requirements becomes necessary. High 
speed retrieval Is also required for the retrieval opera- 
tion. 

25 [0009] It is an object of the present Invention to pro- 
vide an optical disk and an optical disk reproduction ap- 
paratus each of which can conduct various kinds of trick 
play of the optical disk recording thereon compressed 
image data, and can make a retrieval operation at a high 
30 speed. 

[0010] This object is achieved by an optical disk ac- 
cording to daim 1 and an optical disk reproducing ap- 
paratus according to claim 2. 

[0011] According to one aspect, the optical disk 
35 records specific infonnation necessary for trick play into 
an art)itrary area such as a TOC (Table of Contents) or 
a leading sector (sector 0) of the optical disk, and adds 
a sector address to each sector. 
[0012] According to another aspect, the optical disk 
40 reproduction apparatus includes means for extracting 
and reproducing an I picture, a P picture and a B picture 
contained in a GOP layer inside a Iwt stream of com- 
pressed image data by looking up a trick play table. 
[0013] After the optical disk is loaded to the optical 
45 disk reproduction apparatus, a system mfcrocomputer 
first reads the trick play table recorded on the optical 
disk and stores it into a woric area. When trick play is 
effected, the address of the sector to be read out is de- 
termined by looking up the necessary trick play table. 
50 and the address Is retrieved on the optical disk so as to 
reproduce an image. 

[0014] Because the address of the sector to be read 
out is determined by looking up the trick play table during 
trick play other than normal reproduction, trick play can 
55 be easily executed, and a retrieved reproduction image 
can be quickly obtained in the retrieval operatton. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 is a diagram showing a first emt)odiment of 
an optical disk according to the present Invention; 
Fig. 2 is a diagram showing a second embodiment 
of the optical disic according to the present inven- 
tion: 

Fig. 3 is a diagram showing a third embodiment of 
the optical disk according to the present invention; 
Fig. 4 is a diagram showing a fourth embodiment of 
the optical disk according to the present invention; 
Fig. 5 is a diagram showing a fifth embodiment of 
the optical disk according to the present invention; 
Figs. 6A and 6B are diagrams each showing a sixth 
embodiment of the optical disk according to the 
present invention; 

Fig. 7 is a schematic view showing a data format of 
the optical disk according to the seventh embodi- 
ment of the present invention; 
Fig. 8 is a schematic view showing the data format 
of the optical disk according to the eighth embodi- 
ment of the present Invention; 
Fig. 9 is a schematic view showing the data format 
of the optical disk according to the ninth embodi- 
ment of the present invention; 
Fig. 10 is a schematic view of tracks on an optical 
disk according to the present invention; and 
Fig. 11 is a flowchart of an operation at the time of 
trick play. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] Hereinafter, some preferred embodiments of 
the present invention will be explained wi th reference tn 
the accompanying drawings. First, the embodiment 
shown In Fig. 1 will be explained. 
[0017] Fig. 1 shows an optical disk according to ttie 
first embodiment of the present invention. The diagram 
shows a table for trick play on the optical disk. This trick 
play table records ttie numbers of pieces of music and 
movements (Indices) and corresponding sector ad- 
dresses for all the pieces and movements recorded on 
the optical disk, for example. Sector addresses are add- 
ed to each sector of the optical disk, and ttiis trick play 
table is recorded In an area such as a TOC (Table of 
Contents) or a leading sector (sector 0) of the disk. 
[0018] When this optical disk is toaded to an optical 
disk reproduction apparatus, a system microcomputer 
first reads the trick play table and stores It in a work area. 
When trick play is effected, ttie address of the sector to 
be read out is determined by looking up \h\s trick play 
table and is ttien retrieved on the optical disk so as to 
reproduce an image. 

[0019] Because the address of ttie sector to be read 
out is detennined by looking up the trick play table, re- 
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tiieval can be carried out at a high speed. 
[0020] Fig, 2 shows the optical disk according to the 
second embodiment of the present invention. The draw- 
ing shows the trick play table on the optical disk. The 
trick play table records all tiie sector addresses of tiie 
data recorded on ttie optical disk and theconresponding 
time codes. This trick play table is recorded in an area 
such as ttie TOC (Table of Contents) or the leading sec- 
tor (sector 0) of ttie disk. 

[0021] When ttiis optical disk is loaded to the optical 
disk reproduction apparatus, the system mterocomputer 
first reads the trick play table and stores it in the wortc 
area. When trick play is effected, the address of ttie sec- 
tor to be read out is determined by looking up ttiis trick 
play table, and the address is retrieved on ttie optical 
disk so as to reproduce the image. 
[0022] Because the address of the sector to be read 
out is determined by looking up the trick play table during 
trick play otiier ttian normal reproduction, trick play can 
k)e easily conducted, and retrieval can be made at a high 
speed. 

[0023] When compressed image data of a variable 
transfer rate is reproduced, ttie sector address cannot 
be determined from the time code because ttie sector 
address and the time code do not have a proportional 
relationship, and correct retrieval cannot be made. How- 
ever, the con-esponding sector address can be obtained 
by looking up ttie ttick play table of ttiis embodiment, 
and rettieval can be correctiy made. 
[0024] Fig. 3 shows the optical disk according to ttie 
ttiird embodiment of the present invention. The drawing 
shows the trick play table on ttie optical disk. The ttick 
play table records all the sector addresses of the data 
recorded on the optical disk and their contents. This ttick 
play table is recorded In an area such as the TOC (Table 
of Contents) or ttie leading sector (sector 0) of the disk. 
J0025] When the optical disk Is loaded to ttie optical 
disk reproduction apparatus, the system microcomputer 
first reads ttie trick play table and stores It into the work 
area. When rettieval is effected, the address of ttie sec- 
tor to be read out is determined by looking up the ttick 
play table, and tills address is retrieved on the optical 
disk so as to reproduce the image. 
[0026] Because ttie address of the sector to be read 
out is determined by looking up ttie trick play table during 
trick play other ttian normal reproduction, ttick play can 
be easily conducted and rettieval can be made at a high 
speed. 

[0027] Fig. 4 shows the optical disk according to ttie 
fourtti embodiment of the present invention. The draw- 
ing shows ttie ttick play table on ttie optical disk. The 
trick play table records an SH (Sequence Header) add- 
ed to ttie leading part of a GOP recorded on tiie optical 
disk and Its sector address. This ttick play table is re- 
corded in an area such as the TOC (Table of Contents) 
or the leading sector (sector 0) of the disk. 
[0028] When the optical disk is loaded to the optical 
disk reproduction apparatus, ttie system microcomputer 
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first reads the trick play tat>le and stores it in the work 
area. When retrieval is conducted, the address of the 
sector to be read out Is determined by looking up the 
trick play table, and the address is retrieved on the op- 
tical disk so as to reproduce the image. 
[0029] Because the address of the sector to be read 
out is determined by looking up the trick play table during 
trick play other than normal reproduction, trick play can 
be easily conducted and retrieval can t>e made at a high 
speed. 

[0030] Fig. 5 shows the optical disk according to the 
fifth embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records the sector addresses of the start and 
the end of an I picture recorded on the optical disk. This 
trick play table is recorded in an area such as the TOC 
(Table of Contents) or the leading sector (sector 0) of 
the disk. 

[0031] When the optical disk Is loaded to the optical 
disk reproduction apparatus, the system microcomputer 
first reads the trick play table and stores it into the work 
area. When retrieval is conducted, the address of the 
sector to be read out is determined by looking up this 
trick play table, and the address is retrieved on the op- 
tical disk so as to repixxluce the image. 
[0032] Because the sector address of the I picture Is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
made by extracting only the I picture. The sector ad- 
dresses of a B picture and a P picture can be recorded 
in the trick play table, and trick play can be carried out 
smoothly. 

[0033] Figs. 6A and 6B show the optical disk accord- 
ing to the sixth embodiment of the present Invention. Fig. 
6A schematically shows the tracks on the optical disk. 
The tracks are spirally formed on the optical disk. Fig. 
6B schematically shows a plurality of trick play tables 1 , 
2, 3 recorded in the tracks and their identification codes 
T1 . T2. T3. When the optical disk is loaded to the optical 
disk reproducing apparatus, the system microcomputer 
reads the trick play tables recorded In the optical disk 
and stores them into the woric area. In this Instance, the 
system microcomputer can Identify each trick play table 
by its Identification code and can store It to a predeter- 
mined address of the woric area. Therefore, even when 
any kinds of trick play tables exist, the system micro- 
computer can identify each table and can store it into 
the woric table. In other words, the system microcom- 
puter can determine the address of the sector by tooking 
up a necessary trick play table during trick play and can 
easily effect trick play and at the same time, retrieval 
can be made at a high speed. 

[0034] Fig. 7 shows the optical disk according to the 
seventh embodiment of the present invention. Fig. 7 
schematically shows the data format recorded in the 
track on the optical disk. Each sector is further divided 
into blocks. The blocks contain a sync signal (Sync), a 
sector address (SA). a block address (BA), a parity (P). 



digital data (Data) and an error correction code (ECC). 
The same address is recorded for each block for the 
sector address. 

[0035] Fig. 8 shows the optical disk according to the 
5 eighth embodiment of the present invention. Fig. 8 sche- 
matically shows the data format recorded in the tracks 
on the optical disk, and each sector is further divided 
into blocks. The blocks contain the sync signals (SO. 
81). the sector address (SA). the block address (BA), 
10 the parity (P), the digital data (Data) and the error cor- 
rection code (ECC). The sector address is recorded in 
two blocks and SA1 and SA2 together represent one 
address. Therefore, in comparison with the seventh em- 
bodiment wherein the same address Is written for each 
15 block, the sector address may be written into every two 
blocks, and redundancy of the address is smaller and 
the address area can be made smaller than In the sev- 
enth emtxxliment. 

[0036] Rg. 9 shows the optical disk according to the 
20 ninth embodiment of the present lnventk>n. Fig. 9 sche- 
matically show the data format recorded in the tacks on 
the optical disk. Each sector is further divided into 
blocks. The blocks contain the sync signals (SO, S1 , S2), 
the sector address (SA). the block address (BA), the 
25 parity (P). the digital data (Data) and the en-or conrection 
code (ECC). The sector address is recorded into two 
blocks, and SA1 , SA2 and SA3 together represent one 
address. Therefore, the same block address may be 
written into every two blocks. Accordingly, redundancy 
30 of the address is smaller and the address area can be 
made smaller than in the seventh and eighth emlsodl- 
ments. 

[0037] Fig. 10 schematically shows the tracks on the 
optical disk, and the spiral track is fornied on the optical 

35 disk. Symbols (x - 1), x, (x + 1) (x + n) and (x + n + 

1) represent sectors, respectively, and the data are re- 
produced in this sequence during normal reproduction. 
[0038] Hereinafter, the trick play operation will l>e ex- 
plained about the operation at the time of reproduction 
40 at an n-time reproduction speed, it will be assumed that 
a command of reproduction at an n-time is inputted while 
the sector x is being reproduced in Fig. 10. First, after 
the data of the sector x is read out, (x + n) as the next 
target sector is retrieved by track jump, or the like. The 
45 distance n from the initial position to the target sector Is 
calculated by the system microcomputer In accordance 
with at which multiple speed the reproduction is to be 
made. After retrieval is so made, the data of the sector 
(X + n) is read out and (x + 2n) as the next target sector 
50 is again retrieved. Therefore, this operation is repeated- 
ly carried out 

[0039] When the optical disk is loaded to the optical 
disk reproduction apparatus, the system microcomputer 
first reads the trick play table recorded on the optical 
55 disk and stores It into the work area. When trick play is 
conducted, the address of the sector to be read out is 
determined by looking up the necessary trick play table, 
and Its address is retrieved on the optical disk so as to 
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reproduce the image. 

[0040] Fig. 11 shows the flowchart of the operation 
during the n-time speed reproduction described al>ove. 
Here, symt>oI m represents a frame (field) interval of the 
I picture. When the command of n-tlme speed reproduc- 
tion is Inputted from an extemal input device such as a 
remote controller, whether the relation m = n is first 
judged. When the result Is m = n, only the I picture is 
retrieved by the trick play table and reproduction is car- 
ried out. When the result Is m < n, the I picture Is skip- 
pingly retrieved and reproduced by the trick play table. 
When the result is 2m = n, 3m = n. and so forth, only the 
i picture Is retrieved and reproduced. When the P picture 
is further retrieved and reproduced skippingly in addition 
to the I picture at this time, various speed reproduction 
can be made smoothly^ When the result is m > n, the P 
picture is skippingly retrieved and reproduced by the 
trick play table in addition to the I picture. When the B 
picture is further retrieved and reproduced skippingly In 
addition to the I picture and the P picture at this time, 
various speed reproduction can be smoothly made. 
Thereafter, the operation described above is repeated 
if the n-time speed reproduction continues. 
[0041] Though the explanation given above deals 
with the n-tlme speed reproduction operation, the 
present invention can be easily applied to reproduction 
in the reverse direction when n in the rvtime speed re- 
production is negative (-). Further, slow reproduction 
can be made when |n| < 1 . 

[0042] As described atx>ve, when retrieval is made by 
looking up the trick play table, image reproduction of the 
GOP unit can be easily made in the image data encoded 
by the MPEG system, for example. Therefore, besides 
the normal speed continuous reproduction operation, 
operations trick play such as slow reproduction, high 
speed repnxluction, reproduction in the reverse direc- 
tion, and the high speed retrieval operation become pos- 
sible. 

[0043] The present invention is not particulariy limited 
to the foregoing embodiments but can be changed or 
modified In various ways without departing from the 
scope thereof. 

[0044] In the optical disk according to the present in- 
vention, infomiation necessary for trick play is recorded 
in an ariaitrary area such as the TOC (Table of Contents) 
or the leading sector (sector 0) of the disk, and the sector 
address Is added to each sector. The optical disk repro- 
duction apparatus looks up the trick play table, and ex- 
tracts and reproduces the I picture. P picture and B pic- 
ture contained In the GOP layer inside the bit stream of 
the compressed image data. Accordingly, the present 
invention can easily execute trick play such as slow re- 
production, high speed reproduction, reproduction In the 
reverse direction and the retrieval operation. It is obvi- 
ous in the explanation given above that the image data 
may be the moving picture or the still picture. It is further 
obvious that the present invention can be similariy ap- 
plied to the audio data or control data carried by the im- 
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Claims 

1 . An optical disk having main information which con- 
sists of several sectors and a sector address re- 
corded in each of respective sectors thereon, 
wherein: 

said main information includes at least com- 
pressed image data having a variable transfer 
rate; 

said optical disk has a table containing Informa- 
tion correlating said sector addresses and time 
code of the compressed data, a relationship be- 
tween said sector addresses and said time 
code being inconstant; and 
Image data associated with a desired time code 
can be selectively reproduced by looking up the 
table correlating said sector addresses and 
said time code. 



2. An optical disk reproducing apparatus for reproduc- 
25 Ing image data from the optical disk recorded there- 
in, said Image data consisting of a plurality of sec- 
tore arranged on said optical disk, and a sector ad- 
dress recorded In each of respective sectors there- 
on, said image data at least comprising com- 
30 pressed image data having a variable transfer rate, 
and said optical disk has a table containing infor- 
mation correlating said sector addresses and time 
code of the compressed data, a relationship be- 
tween said sector addresses and time code being 
35 Inconstant, said apparatus comprising: 

means for detecting the sector address to be 
read out of a desired image data associated 
with a desired time code; and 
40 means for retrieving the detected address on 

the optical disk so as to reproduce an image. 
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PatentansprOche 

1 . Optische Platte, welche eine Hauptinformation auf- 
weist, die aus mehreren Sektoren besteht und einer 
Sektoradresse. die in Jedem von entsprechetKlen 
Sektoren davon aufgezefchnet ist. wobei: 

die Hauptinformation zumindest komprimierte 
Bilddaten beinhaltet. die eine variable Transfer- 
rate aufweisen. wobei 

die optische Platte eine Tabetle aufweist. die In- 
formationen enthalt, die die Sektoradressen 
und einen Zeitcode der komprimlerten Daten 
verbindet. wot>ei eine Beziehung zwischen den 
Sektoradressen und dem Zeitcode nicht korv 
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stant Ist, und 

Bilddaten, die mit einem gewunschten Zeitcode 
assoziiert sind, selektiv reproduzlert werden 
konnen durch Nachlesen in derTabelle, die die 
Sektoradressen und den Zeitcode verbindet 5 

2. Reproduzlergerat fOr eine optische Platte zum Re- 
produzieren von Bilddaten von der optischen Platte, 
die darin aufgezeichnet sind. wobel die Bilddaten 
aus einer Mehrzahl von Sektoren bestehen, die auf 10 
der optischen Platte angeordnet sind, und einer 
Sektoradresse, die in jedem entsprechender Sek- 
toren darauf aufgezeichnet Ist, wobel die Bilddaten 
zumindest komprimierte Bilddaten aufweisen. die 
eIne variable Transfen^te aufwelsen. und wobel die ts 
optische Platte eIne Tabelle aulWeist. die Infomia- 
tionen enthalt, die die Sektoradressen und den Zeit- 
code der komprimierten Daten verbinden, wobel eI- 
ne Beziehung zwischen den Sektoradressen und 
dem Zeitcode nicht konstant 1st wobel das Gerat 20 
aufweist: 



registry dans chacun des secteurs respectifs sl- 
tu6s sur celui-cl, lesdites donn§es d'image compor- 
tant au molns des donn^es d'image compress^es 
ayant une vitesse de transfert variable, et ledit dis- 
que optique a une table contenant des Informations 
mettant en congelation lesdites adresses de seo- 
teurs et un temps de presentation des donn6es 
compress6es, une relation entre lesdites adresses 
de secteurs et ledit temps etant inconstante. ledit 
dispositif comportant : 

des moyens pour ddtecterl'adresse de secteur 
S extraire de donn6es d'image voulues asso- 
cl6es ^ un temps de presentation voulu. et 
des moyens pour recup6rer Tadresse detectee 
sur le disque optique de manifere a lire une ima- 
ge. 



I^ittel zum Detektleren der Sektoradresse. die 
auszulesen Ist von einer gewQnschten Blldda- 
ten-Einheit, die mit einem gewunschten Zeitco- 
de assoziiert ist; und 

Mittel zum Abrufen der detektierten Adresse 
auf der optischen Platte, um ein Bild zu repro- 
duzleren. 



Revendications 

1. Disque optique ayant des infomiations prindpales 
qui sont constitutes de plusieurs secteurs et d'une 35 
adresse de secteur enregistree dans chacun des 
secteurs respectifs situes sur celui-ci. dans lequel : 

lesdites Infonnnations prindpales incluent au 
moins des donntes d'image compress6es ^ 
ayant une vitesse de transfert variable, 
ledit disque optique a une table contenant des 
informations mettant en con-6lation lesdites 
adresses de secteurs et un temps de presen- 
tation des donnees compressees, une relation 
entre lesdites adresses de secteurs et ledit 
temps de presentation etant inconstante. et 
des donnees d'image assodees h un temps de 
presentation voulu peuvent Stre seiectivement 
produites en recherchant la table mettant en 
correlation lesdites adresses de secteurs et le- 
dit temps de presentation. 



50 



Dispositif de lecture de disque optique pour lire ^ 
partir du disque optique des donnees d'image qui y 
sont enreglstrees. lesdites donnees d'image etant 
constituees d'une pluralite de secteurs agences sur 
ledit disque optique, et une adresse de secteur en- 
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FIG. 1 



INDEX NO. 


SECTOR 
ADDRESS 


1 


00000 


2 


000 1 F 


3 


00027 


4 


0004B 







FIG. 2 



SECTOR 
ADDRESS 


TIME CODE 


00000 
0000 1 
00002 
00003 


00 : 00 : 00 
00 : 00 : 01 
00 : 00 : 02 
00 : 00 : 03 
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FIG. 3 



SECTOR 
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